Controlling for serum albumin level improves the correlation between serum fatty acid ethyl esters and blood ethanol level.
Fatty acid ethyl esters (FAEEs) are generated by the nonoxidative metabolism of alcohol and correlate positively with blood alcohol levels (BAL). As FAEEs are produced predominantly in the liver and bind to albumin in plasma, blood FAEE concentrations may be affected by serum albumin levels. The aim of this exploratory study was to define the relationship of FAEE levels with BAL after adjustment for serum albumin concentration. Fatty acid ethyl ester, BAL, and albumin concentrations were measured from de-identified, ethanol-containing serum samples (N=18). The assay focused on 3 FAEE species ethyl palmitate, ethyl stearate, and ethyl oleate. The relationships of individual and total FAEE concentrations with BAL using albumin as a covariate were analyzed. Values for Pearson's r between the BAL and the natural log-transformed FAEE (ln FAEE) levels were calculated, and then compared with partial correlation coefficients when controlling for albumin. The impact of serum albumin levels on the relationship between ln FAEE and BAL was evaluated by simple linear regression analysis. Concentrations of total FAEE ranged from 632 to 20,166 nM, and BAL ranged from 9 to 375 mg/dL. In the 18 samples, the Pearson correlation coefficient between BAL and total FAEE levels was 0.868, and increased to 0.909 when controlling for albumin (p<0.0001). Similar statistically significant increases in the partial correlation coefficient occurred for each of the individual species of FAEE when controlling for albumin. In simple linear regression, albumin significantly reduced the variability in the model correlating BAL and FAEE for each of the individual species, as well as for total FAEE. The association between FAEE levels and BAL is enhanced by consideration of serum albumin concentrations. Our findings suggest that serum albumin should be included in any model attempting to define the relationship between BAL and FAEE.